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Abstract 

Background: The adoption of health-related behaviors is an important part of adolescence. This study examined 
the prevalence and correlates of the isolated and simultaneous presence of behavioral risk factors for cardiovascular 
health (BRFCH) among adolescents in Curitiba, Southern Brazil. 

Methods: A cross-sectional study was performed with 1,628 adolescents (aged 1 1-17.9 years, 52.5% males) that 
were randomly selected from 44 public schools. Self-report instruments were used to assess the variables. Six 
BRFCH were analyzed: insufficiently active, excessive TV watching, current alcohol and tobacco use, daily soft drinks 
consumption and inadequate fruit and vegetable consumption. Sociodemographic and behavioral variables were 
studied as possible correlates of the presence of BRFCH. 

Results: The BRFCH with the highest prevalence were insufficiently active (50.5%, 95% confidence interval [95% CI]: 
48.0-52.9) and daily soft drinks consumption (47.6%, 95% CI: 45.1-50.0). Approximately 30% of the adolescents 
presented three or more BRFCH simultaneously. Girls, adolescents who did not participate in organized physical 
activity, and who used computer/video games daily were the main high-risk subgroups for insufficiently active. 
Boys and those who used computer/video games daily were the high-risk subgroups for daily soft drinks 
consumption. For excessive TV watching, we identified to be at risk those who were from a high economic class, 
unemployed, and who used computer/video games daily. For current alcohol use, we identified older adolescents, 
who were from a high economic class and who worked to be at risk. Older adolescents, who worked and who 
spent little active time during a physical education class were the high-risk subgroups for current tobacco use. For 
inadequate fruit and vegetable consumption, we identified those who did not participate in organized physical 
activity to be at risk. Older adolescents, who were from a high economic class, who did not participate in organized 
physical activity and who used computer/video games daily were the high-risk subgroups for simultaneous BRFCH. 

Conclusions: We found a high prevalence of BRFCH among adolescents, both isolated and simultaneously. The 
correlates of the presence of BRFCH can contribute to healthy policies among Brazilian adolescents, mainly focusing 
on high-risk subgroups for a health risk behavior. 
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Background 

Adolescence is an essential period for the development 
and adoption of health-related behaviors for several 
reasons [1,2]. First, this period of an individual's life is 
characterized by a high susceptibility to environmental 
factors, such as the media and friends. These factors 
can have negative effects on the choices for health- 
related behaviors [3]. Second, many behaviors are 
established during adolescence and continue into 
adulthood [2,4]. Finally, some of the inappropriate 
behaviors that are adopted in adolescence (e.g., alcohol 
and tobacco abuse) can impact the adolescent's health 
status [5] and can contribute to health problems in 
adulthood [6]. 

Several behaviors have been linked to cardiovascular 
diseases, and therefore are considered as behavioral risk 
factors for cardiovascular health (BRFCH) [7]. For ex- 
ample, insufficiently active is related to the emergence 
of various cardiovascular problems, including ischemic 
heart disease and stroke [7,8]. Sedentary behaviors (i.e., 
too much sitting, as distinct from too little exercise) are 
also related to mortality from cardiovascular disease [9]. 
Tobacco use is related to the development of lung can- 
cer and stroke [7]. The use of alcohol can reduce the 
risk of some cardiovascular diseases, but alcohol abuse, 
which often occurs in adolescents, has a negative im- 
pact on cardiovascular health [7]. Finally, there is also a 
relationship between eating habits (e.g., low consump- 
tion of fruits and vegetables) and the emergence of 
obesity, high blood pressure, ischemic heart disease and 
stroke [7,10]. 

Cardiovascular diseases are prevalent globally, and sev- 
eral behaviors in adolescence may contribute to the 
emergence of these health problems. Thus, the study of 
BRFCH in adolescents is very relevant to public health 
and is encouraged by international institutions [1,11]. In 
addition, recent evidences suggest that a simultaneous 
presence of two or more BRFCH can be more harmful 
to the individual's health than isolated presence of 
BRFCH [12]. Therefore, an analysis of the simultaneous 
presence of BRFCH is needed. Finally, identifying pos- 
sible correlates of the BRFCH in youth, whether the 
BRFCH are isolated or simultaneous, can be beneficial 
for targeting interventions to group who are at risk for 
engaging in health-related risk behaviors. 

The present study aimed to identify the prevalence of 
BRFCH (insufficiently active, excessive TV watching, 
current alcohol and tobacco use, daily soft drinks con- 
sumption and inadequate fruit and vegetable consump- 
tion) among adolescents from public schools in Curitiba, 
Southern Brazil. Additionally, this study also aimed to 
analyze the sociodemographic and behavioral correlates 
of the isolated and simultaneous presence of BRFCH 
among adolescents. 



Methods 

Sampling procedures 

We performed a representative cross-sectional survey, 
including adolescents who are enrolled in classes from 
the 6 th grade of elementary school to the 2 nd year of sec- 
ondary school in public schools in the metropolitan area 
of Curitiba, Southern Brazil (Human Development Index 
of this municipality = 0.856). The sample size for this 
study was calculated using the following parameters: (i) 
population of 115,524 adolescents, (ii) confidence level 
of 95%, (iii) sampling error of 3 percentage points, (iv) 
prevalence of BRFCH estimated at 50%, (v) design effect 
of 1.4 [13], and (vi) margin of 30% for possible losses 
and refusals. Therefore, the study sample was estimated 
to include 1,800 adolescents. 

The sample was selected using a two-stage conglomer- 
ate sampling process. In the first stage, five schools (pri- 
mary sampling unit) were randomly selected in each of 
the nine microregions of the municipality of Curitiba. 
Thus, the sampling was stratified by microregion and 
each school represented one grade for its respective 
microregion. In case of refusal (three schools), a new 
school was randomly selected and invited to participate 
in the study. In the second stage, one to three group- 
classes (secondary sampling unit) were randomly 
selected according to the amount of adolescents who 
was in the respective municipality region. 

The selection process generated a sample of 1,812 stu- 
dents. All of these adolescents were evaluated (100% of 
invited adolescents) after obtaining written informed 
consent from their parents/guardians. During data ana- 
lysis, we found that 31 adolescents (1.7%) were outside 
the age range of interest (18 years and older), 35 adoles- 
cents (1.9%) did not complete all of the questionnaire 
items, and 118 adolescents (6.5%) completed the food 
frequency questionnaire incorrectly. These adolescents 
were excluded from the sample. Therefore, the final 
sample consisted of 1,628 adolescents who were enrolled 
in 44 public schools in Curitiba, Brazil. 

The calculation of the sample statistical power was 
performed a posteriori, considering a confidence level of 
95% (a = 0.05) and a power of 80% (|3 = 0.20). The sample 
of 1,628 adolescents can identify prevalence ratios above 
1.3 as risk and below 0.7 as protection for the BRFCH 
with a prevalence rate above 20% in the unexposed 
group. For the prevalence of current tobacco use (ap- 
proximately 6% in the unexposed group), the sample size 
of 1,628 adolescents can identify prevalence ratios above 
1.6 as risk and below 0.4 for protection. 

Measures and data collection procedures 

Behavioral Risk Factors for Cardiovascular Health (BRFCH) 

Data were collected between February and June 2011. 
Adolescents completed questionnaires in the classroom 
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to identify the BRFCH and correlate variables to be ana- 
lyzed in the study. The completion of the questionnaires 
was supervised by the principal investigator (VCBF), 
with support from previously trained Physical Education 
professionals and academics. 

Insufficiently active was assessed using a self-report 
questionnaire that was developed by Bouchard et al. 
[14], which asked questions pertaining to three days in a 
usual week (two weekdays and one weekend day). The 
questionnaire determined an estimation of the time 
involved in moderate to vigorous physical activities (ac- 
tivities with scores from 6 to 9, as proposed in the ori- 
ginal instrument) during a typical week [14]. Based on 
the current physical activity guidelines, teenagers were 
considered insufficiently active when they reported less 
than 420 minutes of physical activity per week [15]. 

The amount of time spent watching TV and current 
tobacco use were evaluated by a self-report question- 
naire that was used in the Youth Risk Behavior Survey 
[1]. The questionnaire was developed by the Center for 
Disease Control and Prevention (CDC) [1] and was pre- 
viously adapted and validated for the young Brazilian 
population [16]. We felt that the amount of time watch- 
ing TV on weekdays and weekend days were two separ- 
ate issues. The adolescents were considered to be at risk 
for sedentary behavior (excessive TV watching) when 
they reported three or more hours of TV watching every 
day. Cigarette smoking during the month preceding the 
survey was assessed though one question, and the ado- 
lescents were considered to be current tobacco users if 
they reported consuming at least one cigarette in the last 
month, regardless of the quantity [1]. 

Eating behaviors outcomes (intake of soft drinks and 
fruit and vegetables) and the current alcohol use were 
estimated through a self-report food frequency question- 
naire. This questionnaire was developed for the Brazilian 
population by Sichieri and Everhart [17] and was 
adapted for adolescents by Fonseca, Sichieri and Veiga 
[18]. The adolescents were presented with a list of 80 
foods items, and were asked to reported the amount and 
frequency that they had consumed each item in the pre- 
vious month [17]. We excluded cases of adolescents who 
had a total energy consumption over 7000 kcal/day or 
less than 500 kcal/day because these are rare events 
among adolescents [19]. The consumption of fruits and 
vegetables was considered to be inadequate if the adoles- 
cents reported consuming fewer than five portions per 
day of fruits and vegetables. We used this guidelines be- 
cause of the association between consuming this quan- 
tity of fruits and vegetables and an individual's health 
status [10], and the guideline is also suggested by the 
CDC [1]. Soft drinks consumption was considered high 
if the adolescents reported drinking soft drinks daily, as 
utilized in the Health Behaviour in School-Aged 



Children study [20]. Finally, the current alcohol use was 
considered when the adolescent reported consuming at 
least one dose of alcoholic beverages during the month 
preceding the survey, regardless of the quantity [1]. 

To identify the simultaneous presence of BRFCH and 
possible correlates, the number of BRFCH in each ado- 
lescent was recorded (range of 0-6 BRFCH). In the stat- 
istical analysis, three different models were used on the 
number of simultaneous BRFCH. In the first model, 
each adolescent was classified as having no BRFCH, or 
as having one or more BRFCH. In the second model, 
each adolescent was classified as having less than two 
BRFCH, or as having two or more BRFCH. In the third 
model, each adolescent was classified as having less than 
three BRFCH, or as having three or more BRFCH. 

Possible correlates of isolated and simultaneous BRFCH 

Five sociodemographic variables were analyzed. Gender 
(boys or girls) and age (11-12.9 years, 13-14.9 years or 
15-17.9 years) were analyzed as demographic variables. 
Occupation status (employed or not employed) was also 
evaluated. In this study, employment was defined as any 
activity that contributed to the production of goods or 
services, including unpaid activities, but excluding 
household chores in the adolescent's own residence. 
Economic class and the head of household's schooling 
were also evaluated with the questionnaire of the Brazil- 
ian Association of Research Companies [21]. This instru- 
ment groups subjects into the economic classes (Al 
[richest], A2, Bl, B2, CI, C2, D, and E [poorest]), based 
on a score combining ownership of assets, schooling of 
head of household, and number of employees in the 
household. For the purposes of analysis, due to the low 
sample size in categories D and E (17 adolescents), the 
economic classes were grouped into three categories: 
Al + A2 (best condition), Bl + B2, and C + D + E (worst 
condition). The head of the household's schooling (par- 
ent or guardian who is the chief financial officer and has 
the highest educational level of the household) was clas- 
sified into four categories: less than 4 years, 4-8 years, 9- 
11 years, and greater than 12 years. 

Additionally, four behavioral variables were also ana- 
lyzed. Each adolescent reported the number of physical 
education (PE) classes in a habitual week, and the 
answers were classified in three categories (no class/ 
dispensed, 1-2 or more classes, or three classes). The 
adolescent also answered an item about the time spent 
in physical activities during a PE class (in Brazil, each 
PE class has a mean time of approximately 50 min- 
utes). The answers were classified into three categories: 
(i) did not participate, (i) less than 30 minutes, and (iii) 
more than 30 minutes. Finally, the adolescents 
responded to two dichotomous questions about the 
participation in organized physical activity (yes or no) 
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and the daily use of computer/video games during leis- 
ure time (yes or no). 

Statistical analysis 

The absolute and relative frequency were used for the 
description of variables. A 95% confidence interval (95% 
CI) was calculated for the prevalence of each BRFCH 
among adolescents. The prevalence of isolated and sim- 
ultaneous BRFCH was also calculated for the independ- 
ent variables. In the unadjusted analysis, the proportion 
differences between categories were evaluated by a Chi- 
square test for linear trend or heterogeneity. In the 
multivariate analyses, the Poisson regression with robust 
variance [22] was used to calculate the adjusted preva- 
lence ratios. Before performing the adjusted analyses, we 
performed tests for collinearity among the potential cor- 
relates, but none of them suggested high levels of multi- 
collinearity. Thus, all independent variables were used in 
the multivariate model. Statistical analyzes were per- 
formed using Stata 10.1 (Stata Corp., College Station, 
USA) and took into account the selection strategy of 
cluster sampling using the command "svy". The level of 
significance was 5% for two-tailed tests. 

Ethical considerations 

The Research Ethics Committee of the Federal University 
of Parana approved this study (CAAE: 5371.0.000.091- 
10). Each school has given formal permission to the data 
collection at school. Each adolescent's parent/guardian 
provided written informed consent for participation in 
this study. 

Results 

The mean age of the sample was 14.3 years, with a 
standard deviation of 1.6 years. The sample had a higher 
participation of boys (52.5%), adolescents aged from 13- 
14.9 years (38.0%), adolescents in the Bl + B2 economic 



class (62.1%), adolescents who were unemployed (82 3%) 
and adolescents whose head of the family had 9-11 years 
of education (39.9%). Additionally, most adolescents had 
three PE classes per week (54.7%) and actively partici- 
pated for 30 minutes or more in a PE class (43.9%). 
However, many adolescents did not participate in orga- 
nized physical activity (65.7%) and used computer/video 
games daily (67.4%). 

The BRFCH with the highest prevalence among the 
adolescents was insufficiently active (50.5%, 95% CI: 48.0- 
52.9), followed by daily soft drinks consumption (47.6%, 
95% CI: 45.1-50.0). Inadequate fruit and vegetable con- 
sumption and current alcohol use were present in 35.5% 
(95% CI: 33.2-37.9) and 32.4% (95% CI: 30.2-34.8) of the 
adolescents, respectively. Three out of 10 adolescents 
spent an excessive time watching TV (28.8%, 95% CI: 
26.6-31.0), whereas 7.9% (95% CI: 6.7-9.3) of adolescents 
consumed tobacco in the previous month (Figure 1). 

The prevalence of BRFCH based on the independent 
variables is presented in Table 1. In the bivariate ana- 
lysis, boys were associated with higher prevalence of ex- 
cessive TV watching and daily soft drinks consumption. 
Girls were associated with a higher prevalence of insuffi- 
ciently active and inadequate fruit and vegetable con- 
sumption. Age was associated with current alcohol and 
tobacco use, and an increasing trend in the prevalence 
of alcohol and tobacco use with age was seen. 

Economic class was positively associated with daily 
soft drinks consumption and current alcohol and 
tobacco use. There was a positive association between 
excessive TV watching and the head of household's 
schooling. Employed adolescents had a higher preva- 
lence of current alcohol and tobacco use and daily soft 
drinks consumption as well as a lower prevalence of ex- 
cessive TV watching (Table 1). 

There was a negative association between the fre- 
quency of PE class and insufficiently active and current 
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Figure 1 Prevalence and 95% confidence interval of behavioral risk factors for cardiovascular health among Brazilian adolescents. 
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Table 1 Prevalence of behavioral risk factors for cardiovascular health according to the independent variables among 
Brazilian adolescents 

Behavioral risk factors for cardiovascular health (%) 

Variables n (%) Insufficiently Excessive Current Current Daily Inadequate fruit 

active TV watching alcohol tobacco soft drinks and vegetable 

use use consumption consumption 

Gender 



Boys 


773 (52.5) 


34.3* 


31.4* 


32.0 


6.9 


53.3* 


33.V 


Girls 


855 (47.5) 


65.1 


26.3 


32.9 


8.9 


42.5 


37.7 


Age groups 
















1 1-12.9 years 


446 (27.4) 


46.0 


26.2 


15.9** 


2.0** 


44.4 


32.3 


13-14.9 years 


618 (38.0) 


52.4 


31.1 


35.1 


9.1 


50.0 


37.2 


15-17.9 years 


564 (34.6) 


52.0 


28.2 


42.6 


11.3 


47.5 


36.2 


Economic class 
















A1 + A2 (best condition) 


93 (5.7) 


37.6 


40.9** 


49.5** 


11.8 


58.1** 


36.6 


B1 +B2 


1011 (62.1) 


53.0 


29.6 


31.0 


7.8 


50.0 


35.2 


C + D + E (worst condition) 


524 (32.2) 


47.9 


25.0 


32.3 


7.4 


41.2 


35.9 


Head of household's schooling 
















< 4 years 


158 (9.7) 


48.1 


1 9.0** 


36.1 


7.6 


46.2 


36.7 


4-8 years 


438 (26.9) 


50.2 


26.0 


33.1 


7.3 


48.6 


34.5 


9-1 1 years 


649 (39.9) 


49.3 


31.7 


32.8 


8.6 


49.6 


35.6 


> 1 2 years 


383 (23.5) 


53.8 


30.8 


29.5 


7.6 


47.6 


36.0 


Employment status 
















No 


1340 (82.3) 


51.3 


30.2* 


29.4* 


6.3* 


46.4* 


36.0 


Yes 


288 (17.7) 


46.9 


21.9 


46.5 


15.3 


53.1 


33.3 


Weekly PE class 
















3 classes 


890 (54.7) 


47.1** 


27.5 


30.4** 


7.8 


48.8** 


36.1 


1-2 classes 


554 (34.0) 


53.1 


29.1 


32.7 


7.8 


48.0 


32.7 


No class/dispensed 


184 (11.3) 


59.2 


33.7 


41.3 


9.2 


40.8 


41.3 


Active time during a PE class 
















30 or more minutes 


715 (43.9) 


41.8** 


28.7 


28.2** 


5.5** 


49.7** 


33.1 


Until 30 minutes 


647 (39.7) 


56.4 


27.5 


33.8 


10.2 


47.9 


36.6 


Did not participate/dispensed 


266 (16.3) 


59.4 


32.0 


40.2 


9.0 


41.4 


39.1 


Organized physical activity 
















Yes 


559 (34.3) 


27.0** 


29.7 


30.4 


8.2 


51.7* 


27.7 


No 


1069 (65.7) 


62.8 


28.3 


33.5 


7.8 


45.5 


39.6 


Use of computer/video games daily during leisure time 
















No 


531 (32.6) 


49.7 


2.6* 


27.5* 


6.6 


39.9* 


34.3 


Yes 


1 097 (67.4) 


50.9 


41.4 


34.8 


8.6 


51.3 


36.1 



PE = physical education. 

* Qui-square test for heterogeneity, p<0.05. 

** Qui-square test for linear trend, p<0.05. 



alcohol use. There was also a negative association be- 
tween time spent active in PE class and insufficiently ac- 
tive and current alcohol and tobacco use. Adolescents 
who did not participate in organized physical activity 
had a higher prevalence of insufficiently active and inad- 
equate fruit and vegetable consumption. Finally, daily 



computer/video games use was associated with a higher 
prevalence of excessive TV watching, current alcohol 
use and daily soft drinks consumption (Table 1). 

In the adjusted analysis (Table 2), we found that girls 
were a high-risk subgroup for the insufficiently active. 
However, the girls were a protective subgroup for daily 
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Table 2 Adjusted prevalence ratios (PR) of behavioral risk factors for cardiovascular health and correlates among 
Brazilian adolescents 



Behavioral risk factors for cardiovascular health 



Variables 



Insufficiently 
active 



Excessive TV 
watching 



Current 
alcohol use 



Current Daily soft Inadequate 

tobacco use drinks fruit and 

consumption vegetable 

consumption 



Gender 
Boys 
Girls 

Age groups 
11-12.9 years 
13-14.9 years 
15-17.9 years 

Economic class 

A1 +A2 (best 
condition) 

B1 +B2 

G + D + E 

(worst 

condition) 

Head of 

household's 

schooling 

< 4 years 

4-8 years 

9-1 1 years 

> 12 years 

Employment 
status 

No 

Yes 

Weekly PE 
class 

3 classes 

1-2 classes 

No class/ 
dispensed 

Active time 
during a 
PE class 

30 or more 
minutes 

Until 

30 minutes 

Did not 

participate/ 

dispensed 

Organized 

physical 

activity 

Yes 

No 



773 Reference 

855 1.60 

(1.42- 1.81) ** 



446 Reference 

618 1.11 (0.98-1.26) 

564 1.08 (0.95-1.23) 

93 Reference 

1011 1.30 (0.98-1.72) 

524 1.15 (0.88-1.51) 



1 58 Reference 

438 1.00(0.83-1.20) 

649 0.99(0.82-1.20) 

383 1.09 (0.89-1.33) 

1340 Reference 

288 0.95 (0.83-1.09) 

890 Reference 

554 1.07 (0.97-1.20) 

184 1.17 (0.93-2.00) 



715 Reference 
647 1.13 (0.98-1.29) 
266 1.03 (0.98-1.29) 



Reference 
0.96 (0.83-1.11) 

Reference 
1.00 (0.83-1.21) 
0.91 (0.74-1.13) 

Reference 

0.74 (0.59-0.93) * 
0.73 (0.56-0.95) * 



Reference 
1.21 (0.88-1.66) 
1.32 (0.95-1.83) 
1.16 (0.82-1.64) 

Reference 

0.77 (0.61-0.97) * 

Reference 
0.98 (0.82-1.17) 
0.93 (0.63-1.36) 



Reference 
1.01 (0.88-1.17) 
1.21 (0.87-1.69) 



Reference 
1.06 (0.91-1.24) 

Reference 

2.08 (1.57-2.77) 

2.37 (1.74-3.23) 

Reference 

0.56 (0.43-0.72) 
0.54 (0.39-0.75) 



Reference 
0.91 (0.71-1.15) 
0.90 (0.72-1.11) 
0.75 (0.56-1.00) 

Reference 

1.36 (1.15-1.62) 

Reference 
0.97 (0.81-1.16) 
1.02 (0.76-1.37) 



Reference 
1.17 (0.98-1.39) 
1.12 (0.81-1.55) 



Reference 
1.41 (0.92-2.15) 

Reference 

4.25 (2.40-7.54) ** 



Reference Reference 
0.84 (0.74-0.96) ** 1.06 (0.92-1.21) 



Reference 
1.12 (0.96-1.30) 



4.96 (2.44-10.06) ** 1.07 (0.92-1.25) 



Reference 

0.64 (0.37-1.11) 
0.62 (0.31-1.21) 



Reference 

0.89 (0.76-1.03) 
0.73 (0.59-0.89) 



Reference 
0.98 (0.45-2.14) 
1.17 (0.58-2.35) 
1.02 (0.49-2.14) 



Reference 
1.00 (0.82-1.23) 
0.90 (0.72-1.11) 
0.92 (0.74-1.14) 



Reference Reference 
2.05 (1 .44-2.91 ) ** 1.12 (0.98-1 .28) 



Reference 
0.85 (0.53-1.35) 
0.96 (0.38-2.45) 



Reference 
0.96 (0.87-1.06) 
0.85 (0.64-1.14) 



Reference Reference 
1.76 (1.14-2.72)* 1.02(0.90-1.14) 
1.21 (0.49-3.00) 0.95 (0.76-1.20) 



Reference 
1.15 (0.96-1.37) 
1.10 (0.89-1.37) 

Reference 

0.90 (0.69-1.19) 
0.90 (0.68-1.20) 



Reference 
0.92 (0.72-1.18) 
0.96 (0.75-1.24) 
0.97 (0.76-1.25) 

Reference 
0.92 (0.76-1.11) 

Reference 
0.89 (0.74-1.07) 
1.18 (0.81-1.72) 



Reference 
1.04 (0.87-1.25) 
0.92 (0.65-1.31) 



559 Reference 

1069 1.99 (1.74-2.27) ' 



Reference 
1.04 (0.89-1.21) 



Reference 
1.05 (0.90-1.22) 



Reference 
0.79 (0.57-1.10) 



Reference 
0.95 (0.86-1.05) 



Reference 

1.40 (1.18-1.67) ** 
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Table 2 Adjusted prevalence ratios (PR) of behavioral risk factors for cardiovascular health and correlates among 
Brazilian adolescents (Continued) 

Use of computer/ 
video games daily 
during leisure 

No 531 Reference Reference Reference Reference Reference Reference 

Yes 1097 1.10 (1.02-1.18)* 15.25 (8.94-26.01)** 1.20 (0.99-1.46) 1.22(0.81-1.86) 1 .24 (1 .09-1 .40) ** 1 .06 (0.89-1 .26) 

PR = Prevalence ratio adjusted for all other variables contained in the regression model. PE = physical education. 95% CI = 95% confidence interval. 
* P < 0.05 (Wald test). 
** P<0.01 (Wald test). 



soft drinks consumption. Age remained positively asso- 
ciated with the current alcohol and tobacco use among 
adolescents. Economic class was positively associated 
with excessive TV watching and current alcohol use. 
Adolescents who worked were a high-risk subgroup for 
current alcohol and tobacco use, but were a protective 
subgroup for the excessive TV watching. 

Adolescents who spent little active time in PE class 
(less than 30 minutes) were a high-risk subgroup for 
current tobacco use. The lack of participation in orga- 
nized physical activity was associated with a higher 
prevalence of insufficiently active and inadequate fruit 
and vegetable consumption. Finally, adolescents who 
used computer/video games daily were a high-risk sub- 
group for insufficiently active, excessive TV watching 
and daily soft drinks consumption. In the multivariate 
analysis, head of household's schooling and frequency of 
PE class were not associated with BRFCH (Table 2). 

Only 8.4% of the adolescents did not show any BRFCH 
(Figure 2). In contrast, approximately 60% of the adoles- 
cents presented with one or two BRFCH simultaneously. 
Three out of 10 adolescents presented with three or 
more BRFCH simultaneously. Less than 1% of the ado- 
lescents presented with six BRFCH (Figure 2). 

In the adjusted analysis for the simultaneous BRFCH 
(Table 3), girls were a high-risk subgroup for the 



simultaneous presence of three or more BRFCH. Older 
age was associated with the presence of BRFCH (model 
1) and with the simultaneous presence of several BRFCH 
(model 2 and 3). For example, the prevalence of three or 
more BRFCH was approximately 70% higher in adoles- 
cents aged 13-14.9 years and 15-17.9 years compared to 
their younger peers (11-12 years). 

Economic class was positively associated with the sim- 
ultaneous presence of BRFCH (models 2 and 3). 
Employed adolescents were also associated with the 
presence of three or more BRFCH. Finally, adolescents 
who did not participate in organized physical activity 
and who used computer/video games daily were high- 
risk subgroups for simultaneous BRFCH. For example, 
the prevalence of three or more BRFCH was 60% higher 
among adolescents who did not participate in organized 
physical activity compared to their peers who partici- 
pated in organized physical activity. Likewise, the preva- 
lence of three or more BRFCH in adolescents who used 
computer/video games daily was twice greater compared 
with those who did not use these electronic resources 
daily (Table 3). 

Discussion 

The results of this study showed the main BRFCH that 
are adopted by adolescents in public schools in Curitiba, 
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Figure 2 Prevalence of the simultaneous behavioral risk factors for cardiovascular health (BRFCH) among Brazilian adolescents. 
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Table 3 Adjusted prevalence ratios (PR) for the simultaneous behavioral risk factors for cardiovascular health and 
correlates among Brazilian adolescents 

Variables 



Model 1 
> 1 BRFCH 



Model 2 
>2 BRFCH * 



Model 3 
>3 BRFCH * 



Gender 

Boys 773 

Girls 855 

Age years" 

11-12.9 years 446 

13-14.9 years 618 

15-17.9 years 564 

Economic class 

A1 +A2 (best condition) 93 

B1+B2 1011 

C + D + E (worst condition) 524 

Head of household's schooling 

< 4 years 1 58 

4-8 years 438 

9-1 1 years 649 

> 12 years 383 

Employment status 

No 1 340 

Yes 288 

Weekly PE class 

3 classes 890 

1-2 classes 554 

No class/dispensed 184 

Active time during a PE class 

30 or more minutes 715 

Until 30 minutes 647 

Do not participate 266 

Organized physical activity 

Yes 559 

No 1069 

Use of computer/video games 
daily during leisure time 

No 531 

Yes 1097 



% RP (95% CI) 

90.2 Reference 
93.0 1.03 (0.98-1. C 



87.7 
92.4 
94.0 

92.5 
92.4 
90.1 

92.4 
92.0 
91.7 
90.9 

91.2 
93.8 

90.4 
92.2 
95.7 

89.0 
92.6 
94.0 

87.7 
93.7 



Reference 

1.04 (1.00-1.08)* 

1.06 (1.01-1.10)* 

Reference 
0.98 (0.92-1.04) 
0.95 (0.88-1.02) 

Reference 
0.98 (0.94-1.03) 
0.97 (0.92-1.03) 
0.95 (0.90-1.02) 

Reference 
1.02 (0.98-1.06) 

Reference 
1.01 (0.98-1.04) 
1.06 (0.99-1.14) 

Reference 
1.01 (0.97-1.06) 
0.97 (0.90-1.04) 

Reference 

1.08 (1.02-1.11)* 



% 



87.2 Reference 

93.8 1.08(1.03-1.12)* 



52.5 
66.0 
70.7 

75.3 
66.2 
57.6 

60.8 
63.2 
64.1 
65.8 

63.5 
66.0 

61.1 
65.9 
67.7 

59.4 
65.8 
71.4 

55.6 
68.3 



50.3 
70.6 



RP (95% CI) 



61.6 Reference 
66.1 1.06(0.98-1.14) 



Reference 

1.21 (1.10-1.34)** 

1.28 (1.14-1.42)** 

Reference 

0.85 (0.75-0.96)* 

0.74 (0.63-0.86)** 

Reference 
0.99 (0.86-1.15) 
0.97 (0.84-1.11) 
0.94 (0.82-1 .07) 

Reference 

1.01 (0.92-1.09) 

Reference 

1.02 (0.94-1.10) 
0.98 (0.81-1.20) 

Reference 
1.06 (0.97-1.16) 
1.08 (0.90-1.29) 

Reference 

1.21 (1.10-1.33)** 

Reference 

1.38 (1.26-1.51)** 



% RP (95% CI) 

27.7 Reference 

35 7 1.25 (1.06-1.46)** 



19.7 
37.1 
35.8 

43.0 
31.9 



29.7 
30.6 
32.8 
32.6 

30.7 
37.2 

30.8 
30.7 
40.8 

26.7 
34.9 
38.3 

21.8 
3/.1 



17.7 
38.7 



Reference 

1.69 (1.27-2.25)** 

1.57 (1.14-2.14)** 

Reference 

0.69 (0.54-0.90)** 

0.65 (0.48-0.89)** 

Reference 
0.96 (0.72-1.28) 
0.98 (0.71-1.36) 
0.93 (0.67-1.30) 

Reference 

1.23 (1.02-1.49)* 

Reference 
0.90 (0.75-1.08) 
1.14 (0.79-1.63) 

Reference 
1.18 (0.95-1.46) 
1.00 (0.71-1.41) 

Reference 

1.62 (1.32-1.97)** 

Reference 

2.17 (1.74-2.71)** 



PR = Prevalence ratio adjusted for all other variables contained in the regression model. 
* P < 0.05 (Wald test). 
** P<0.01 (Wald test). 

*** Reference condition (outcome) considered in this regression model. 



PE = physical education. 95% CI = 95% confidence interval. 



Southern Brazil. Insufficiently active and daily soft drinks 
consumption and were the most common BRFCH among 
adolescents, with prevalence rates close to 50% (Figure 1). 
Additionally, approximately 30% of the adolescents had 



three or more BRFCH simultaneously, which indicates a 
high-risk situation for the adolescent health (Figure 2). 
Given this evidence, we suggest the urgent need for inter- 
ventions to reduce BRFCH in Brazilian adolescents. 
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The prevalence of daily soft drinks consumption was 
higher than those observed in other studies with Brazil- 
ian adolescents [23,24]. Moreover, the prevalence of 
daily soft drinks consumption obtained in the present 
study was higher than the estimate for American [1] and 
European [20,25] adolescents. This study also found a 
prevalence of insufficiently active higher than another 
study using the current physical activity guidelines for 
adolescents [26]. These differences may be related to the 
use of different instruments to estimate BRFCH, mainly 
for soft drinks consumption. However, sociocultural and 
behavioral distinctions (e.g., regional distinctions in en- 
couraging the consumption of healthy food and physical 
activity) may explain the differences in prevalence be- 
tween these BRFCH. 

There were similarities in the prevalence of current al- 
cohol and tobacco use between adolescents from Curi- 
tiba and from other regions of Brazil [27,28]. However, 
the prevalence rates for these BRFCH were higher than 
those observed in a survey of adolescents from all 27 
Brazilian capitals (27.3% and 6.3% for current alcohol 
and tobacco use, respectively) [29]. These results indi- 
cate that adolescents from public schools in Curitiba 
had a consumption pattern that is different from the na- 
tional pattern. 

The prevalence of excessive TV watching in adoles- 
cents from Curitiba was lower than that found in other 
Brazilian studies [29,30], which examined TV watching 
during the weekdays. Importantly, this study considered 
the excessive TV watching when the adolescent reported 
watching TV for three or more hours every day in a typ- 
ical week. If this study had used a cutoff point of three 
or more hours only on weekdays, the estimated preva- 
lence (58.2%, data not shown in tables) would still be 
lower than national estimates for Brazilian adolescents 
[29]. However, these estimates were higher than those 
found for American [1] and European [25] adolescents. 
Therefore, evidence suggests that the sedentary habit 
represents a BRFCH that is increasingly present in the 
young population, and Brazilian adolescents have alarm- 
ing estimated rates of this BRFCH. Interventions that 
seek to promote healthy lifestyles in this population 
should focus on reducing sedentary behaviors among 
young people. 

It is important to highlight that the inadequate fruit 
and vegetable consumption (< 5 portions per day) had 
estimates that were below those found in previous stud- 
ies [1,31]. These studies used food frequency question- 
naires to estimate the intake of fruits and vegetables. 
Therefore, it is clear that the habit of eating small 
amounts of fruits and vegetables has lower estimates in 
adolescents in Curitiba, Brazil. The environmental and 
demographic factors (e.g., availability of fruits and vege- 
tables throughout the year, encouraging parental 



consumption and price of food) that contribute to the 
adoption of this healthy habit must be analyzed in future 
research. The study of these variables can contribute to 
the development of actions to promote healthy eating 
among young people from Brazil and other countries. 

A concerning result was the high prevalence of adoles- 
cents with a simultaneous presence of BRFCH. In par- 
ticular, 30.7% of the adolescents presented with three or 
more BRFCH simultaneously (Figure 2). The comparison 
of the estimates of the present study with data from 
other localities is limited, because these studies used dif- 
ferent outcomes for the simultaneous analysis of 
BRFCH. However, because simultaneous presence of risk 
behaviors may be more harmful to an individual's health 
[12], combating both isolated and simultaneous BRFCH 
is an important focus of intervention for promoting 
health among Brazilian youth. 

Girls and older adolescents were identified as two 
high-risk subgroups for several BRFCH, mainly regard- 
ing the simultaneous presence of BRFCH (Tables 2 and 
3). There is consistency between studies indicating that 
older adolescents tend to adopt several BRFCH, such as 
alcohol [32-34] and tobacco [35] use, or the simultan- 
eous presence of several BRFCH [36]. However, there 
are differences among studies regarding the association 
between gender and BRFCH. Previous studies have high- 
lighted that boys represent a high-risk subgroup for 
adopting inappropriate health behaviors, such as daily 
soft drinks consumption [20], current alcohol use [37,38] 
and excessive TV watching [20]. Furthermore, other 
studies have suggested that girls represent a high-risk 
subgroup for the BRFCH of tobacco use [27,37] and in- 
sufficiently active [1,20,36,38]. These gender differences 
in BRFCH may be related to historical and social condi- 
tions surrounding the concepts of identity that are inher- 
ent in males and females [37]. The concepts of identity 
and environmental factors contribute to the preference 
and choice for some gender-specific BRFCH (e.g., more 
physical activity practice among boys, while girls prefer 
low energy expenditure activities) [20,27,36]. Thus, gen- 
der is an important variable in an intervention design for 
prevention of adolescent BRFCH. The gender subgroup 
at risk is highly dependent on the BRFCH target for the 
intervention program. 

Economic class was positively associated with some 
BRFCH (excessive TV watching, current alcohol use, 
and daily soft drinks consumption), as well as with the 
simultaneous presence of one or more BRFCH in adoles- 
cents (Tables 2 and 3). Previous studies also showed an 
association between economic status and BRFCH among 
adolescents [36,38-40]. However, the direction of this as- 
sociation varied according to the BRFCH. For example, a 
study performed in 28 European and North American 
countries found a positive association between economic 
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status and alcohol use and excessive TV watching, but 
there was an inverse association for daily vegetable con- 
sumption [40]. Another survey including Korean adoles- 
cents also showed a positive association between 
economic status and alcohol use, but an inverse associ- 
ation was obtained for insufficiently active [38]. Further- 
more, previous studies highlighted that the direction of 
the association may vary from region to region [39,40]. 
Given the evidence of the present study, adolescents 
whose families have better economic conditions seem to 
represent a subgroup that also should be carefully 
observed within the school environment in an effort to 
reduce these poor habits among adolescents. 

Employment was significantly and positively associated 
with current alcohol and tobacco use, and the presence 
of three or more BRFCH among adolescents in this study. 
This association was also confirmed elsewhere [41,42]. 
There are several features that might explain the relation- 
ship between these variables. The responsibilities that 
adolescents acquire by being part of labor market (i.e., 
most of them earn their own money and then have less 
social limits imposed by parents/guardians), contributes 
to their adopting inappropriate health habits [41]. This 
employment situation is also characterized by the social 
involvement of adolescents with adults, which can en- 
courage the young to imitate adult behavior. However, 
the mechanism that explains the association between em- 
ployment status and BRFCH in adolescents may vary de- 
pending on the outcome studied [41]. New studies are 
required to explain this association. Importantly, there 
remains the need for parents and health professionals to 
pay special attention to individuals who need to work 
during adolescence. 

The present study also indicated a relationship be- 
tween behavioral factors and some BRFCH. For example, 
adolescents who did not participate in organized phys- 
ical activity were a high-risk subgroup for adopting 
BRFCH (insufficiently active and inadequate fruit and 
vegetable consumption). This subgroup of adolescents 
was also more prone to the simultaneous presence of 
BRFCH. Additionally, adolescents who spent little active 
time in a PE class (less than 30 minutes) represented a 
high-risk subgroup for current tobacco use. Evidence of 
an association between components of physical activity 
and BRFCH has been previously highlighted [30,43-45]. 
The encouragement of physical activity inside and out- 
side of the school can play an important role not only in 
protecting against cardiovascular health problems, but 
also in the healthy lifestyle based on different behaviors. 

Finally, the present study emphasized the association 
between the use of electronic resources (computer and 
video games) during leisure time and the presence of 
BRFCH (insufficiently active, excessive TV watching and 
daily soft drinks consumption) among adolescents. The 



association between the use of computer/video games 
and insufficiently active could be related to the frequent 
preference of adolescents for sedentary activities during 
leisure times rather than physical activities [43,45]. The 
association between sedentary behavior and inappropri- 
ate eating habits (e.g., frequent consumption of fried 
foods and sugary drinks) was also highlighted in a sys- 
tematic review [46] and is related to the consumption of 
these foods during sedentary activities. 

Additionally, we found that the daily use of computer/ 
video games is also significantly associated with the sim- 
ultaneous presence of BRFCH. The association of the ex- 
cessive use of media resources during leisure time and 
the simultaneous presence of inappropriate health beha- 
viors in adolescence was also previously highlighted [47] . 
Based on this evidence, it is clear that sedentary behavior 
may be a factor that encourages the adoption of other 
BRFCH. With increasing of technological items (e.g., 
computer, cell phone, and TV) in the daily lives of ado- 
lescents, sedentary leisure practices can contribute to 
high prevalence rates of other BRFCH among adoles- 
cents. Therefore, interventions to promote health in 
young Brazilians should focus on reducing sedentary 
behaviors. These intervention actions can contribute to 
the reduction of other behaviors that are associated with 
the development of cardiovascular problems, such as in- 
sufficiently active and high consumption of energy-rich 
foods. 

A strength of this study was the analysis of six import- 
ant BRFCH in a representative sample of adolescents 
from public schools in a major Brazilian municipality. 
The public schools in Curitiba serve approximately 80% 
of all students across the city and are the main focus of 
health promotion public policies in Brazil. Additionally, 
the identification of correlates of the isolated and simul- 
taneous presence of BRFCH among adolescents contrib- 
uted to the identification of high-risk subgroups for 
adopting these behaviors. This evidence can guide inter- 
ventions that promote a healthy lifestyle in adolescents. 

The present study also had limitations. The first limi- 
tation is related to the use of self-report methods for the 
identification of variables, especially the BRFCH. Al- 
though the self-report questionnaires are often used in 
epidemiological studies with adolescents [1,20,25,29], 
these instruments tend to have less accuracy in identify- 
ing BRFCH, such as the underestimation of alcohol and 
tobacco use, as well as the overestimation of physical ac- 
tivity (which underestimates the prevalence of insuffi- 
ciently active). Therefore, the presence of some BRFCH 
may be even greater than we identified in this study. 
The second limitation is related to the fact that the sam- 
ple was extracted only from adolescents from public 
schools, thus limiting the extrapolation of the results to 
other groups of adolescents. The final limitation is 
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related to the use of a cross-sectional design to indicate 
associations between the variables, as an inherent char- 
acteristic of the cross-sectional design is the possibility 
of reverse causality. These limitations demonstrate the 
need for caution when interpreting the results of this 
study. 

Conclusions 

The results of this study indicate that the BHFCH with 
the highest prevalence in adolescents in Curitiba were 
insufficiently active and daily soft drinks consumption. A 
high prevalence of the simultaneous presence of BRFCH 
among adolescents was found, which indicates that a 
large proportion of adolescents had at least one behavior 
that is harmful to cardiovascular health. The main high- 
risk subgroups for the isolated and simultaneous pres- 
ence of BRFCH among adolescents were highlighted in 
this study. For example, older adolescents, who were 
from high economic class, who did not participate in 
organized physical activity and who used computer/ 
video games daily were the high-risk subgroups for sim- 
ultaneous BRFCH. Evidence from this study calls atten- 
tion to the urgent need for interventions focused on 
reducing inappropriate lifestyle habits in Brazilian ado- 
lescents. Actions to promote a healthy lifestyle should be 
targeted to subgroups where these behaviors are more 
prevalent. 

Abbreviations 

95% IC: 95% confidence interval; BRFCH: Behavioral risk factors for 
cardiovascular health; CDC: Center for Disease Control and Prevention; 
PE: Physical education; PR: Prevalence ratio. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

All authors were involved in the conception and design of the study. VCBF 
and RB were involved in the data collection. VBCF conducted the data 
analysis and drafted the manuscript. All authors read and approved the final 
manuscript. 

Acknowledgements 

VCBF and RB were supported by the Coordenacao de Aperfeigoamento de 
Pessoal de Nivel Superior (CAPES) during the Master and Doctoral scholarship, 
respectively. 

Author details 

'Department of Physical Education, Federal University of Santa Catarina, 
Florianopolis, Brazil. 2 Research Center for Sports and Exercise, Federal 
University of Parana, Curitiba, Brazil, department of Physical Education, 
Federal University of Parana, Curitiba, Brazil. 

Received: 28 February 2012 Accepted: 20 June 2012 
Published: 25 August 2012 

References 

1. Eaton DK, Kann L, Kinchen S, Shanklin S, Ross J, Hawkins J, Harris WA, Lowry 
R, McManus T, Chyen D, Lim C, Whittle L, Brener ND, Wechsler H: Youth 
Risk Behavior Surveillance - United States, 2009. MMWR Surveill Summ 
2010, 59(5):1-142. 



2. Paavola M, Vartiainen E, Haukkala A: Smoking, alcohol use, and physical 
activity: a 13-year longitudinal study ranging from adolescence into 
adulthood. J Adolesc Health 2004, 35(3):238-244. 

3. Haerens L, Craeynest M, Deforche B, Maes L, Cardon G, De Bourdeaudhuij I: 
The contribution of psychosocial and home environmental factors in 
explaining eating behaviours in adolescents. Eur J Clin Nutr 2007, 
62(1)51-59. 

4. Janz KF, Burns TL, Levy SM: Tracking of activity and sedentary behaviors 
in childhood: the Iowa Bone Development Study. Am J Prey Med 2005, 
29(3):171-178. 

5. Gore FM, Bloem PJ, Patton GC, Ferguson J, Joseph V, Coffey C, Sawyer SM, 
Mathers CD: Global burden of disease in young people aged 10-24 years: 
a systematic analysis. Lancet 201 1, 377(9783)2093-2102. 

6. Manila VM, Parkkari J, Koivusilta L, Nummi T, Kannus P, Rimpela A: 
Adolescents' health and health behaviour as predictors of injury death. 
A prospective cohort follow-up of 652,530 person-years. BMC Publ Health 
2008, 8:90. 

7. World Health Organization: Global health risks: mortality and burden of 
disease attributable to selected major risks. Geneva, Switzerland: World Health 
Organization; 2009. In. Geneva: World Health Organization; 201 1. 

8. Katzmarzyk P, Janssen I, Ardern C: Physical inactivity, excess adiposity and 
premature mortality. Obes Rev 2003, 4(4)257-290. 

9. Stamatakis E, Hamer M, Dunstan DW: Screen-based entertainment time, 
all-cause mortality, and cardiovascular events: Population-based study 
with ongoing mortality and hospital events follow-up. J Am Coll Cardiol 
2011, 57(3)292-299. 

10. Van Duyn MANNS, Pivonka E: Overview of the health benefits of fruit and 
vegetable consumption for the dietetics professional: Selected literature. 

J Am Diet Assoc 2000, 100(12):! 51 1-1 521. 

1 1 . WHO: 2008-2013 action plan for the global strategy for the prevention and 
control of noncommunicable diseases. Geneva: World Health Organization; 
2008. 

12. Khaw KT, Wareham N, Bingham S, Welch A, Luben R, Day N: Combined 
impact of health behaviours and mortality in men and women: the 
EPIC-Norfolk prospective population study. PLoS Med 2008, 

5(1):12. 

13. Luiz RR, Magnanini MMF: The logic of sample size determination in 
epidemiological research. Cad Saude Coletiva 2000, 8(2):9-28. 

14. Bouchard C, Tremblay A, Leblanc C, Lortie G, Savard R, Theriault G: A 
method to assess energy expenditure in children and adults. Am J Clin 
Nutr 1983, 37(3)461. 

15. WHO: Global recommendations on physical activity and health. Geneva: WHO; 
2010. 

16. Guedes DP, Lopes CC: Validation of the Brazilian version of the 2007 
Youth Risk Behavior Survey. Rev Saude Publico 2010, 44(5):840-850. 

17. Sichieri R, Everhart J: Validity of a Brazilian food freguency guestionnaire 
against dietary recalls and estimated energy intake. Nutr Res 1998, 

1 8(1 0):1 649-1 659. 

18. Fonseca VM, Sichieri R, Veiga GV: Factors associated with obesity among 
adolescents. Rev Saude Publico 1998, 32(6):541-549. 

19. Ludwig DS, Peterson KE, Gortmaker SL: Relation between consumption of 
sugar-sweetened drinks and childhood obesity: a prospective, 
observational analysis. Lancet 2001, 357(9255):505-508. 

20. Haug E, Rasmussen M, Samdal 0, lannotti R, Kelly C, Borraccino A, 
Vereecken C, Melkevik O, Lazzeri G, Giacchi M: Overweight in school-aged 
children and its relationship with demographic and lifestyle factors: 
results from the WHO-Collaborative Health Behaviour in School-aged 
Children (HBSC) Study, frit J Public Health 2009, 54(Suppl 2):1 67-1 79. 

21. Associacao Brasileira das Empresas de Pesguisa: Criterio de classificafao 
econdmica Brasil. Sao Paulo: ABEP; 2008. 

22. Barros A, Hirakata V: Alternatives for logistic regression in cross-sectional 
studies: an empirical comparison of models that directly estimate the 
prevalence ratio. BMC Med Res Methodol 2003, 3(1)21. 

23. Gurgel CV, Rios D, Oliveira T, Tessarolli V, Carvalho FP, Machado MAAM: Risk 
factors for dental erosion in a group of 12- and 16-year-old Brazilian 
schoolchildren. Int J Paediatr Dent 201 1 , 21 (1)50-57. 

24. Dalla-Costa MC, Cordoni-Junior L, Matsuo T: Food habits of adolescent 
students from a municipality in western Parana, Brazil. Rev Nutr 2007, 
20(5)461-471. 

25. Janssen I, Katzmarzyk P, Boyce W, Vereecken C, Mulvihill C, Roberts C, Currie 
C, Pickett W: Comparison of overweight and obesity prevalence in 



Barbosa Filho ef al. BMC Pediatrics 201 2, 1 2:1 30 Page 1 2 of 1 2 

http://www.biomedcentral.com/1471-2431/12/130 



26. 



27. 



28. 



29. 



30. 



32. 



33. 



34. 



35. 



36. 



37. 



39. 



40. 



42. 



43. 



44. 



45. 



school-aged youth from 34 countries and their relationships with 
physical activity and dietary patterns. Obes Rev 2005, 6(2):1 23—1 32. 
Hearst MO, Sirard JR, Lytle L, Dengel DR, Berrigan D: Comparison of 3 
measures of physical activity and associations with blood pressure, HDL, 
and body composition in a sample of adolescents. J Phys Act Health 2012, 
9{1):78-85. 

Castro IRR, Cardoso LO, Engstrom EM, Levy RB, Monteiro CA: Surveillance of 
risk factors for non-communicable diseases among adolescents: the 
experience in Rio de Janeiro, Brazil. Cad Saude Publico 2008, 
24(10)2279-2288. 

Bezerra J, Barros MVG, Tenorio MCM, Tassitano RM, Barros SSH, Hallal PC: 
Religiousness, alcohol consumption and smoking in adolescence. Rev 

Panam Salud Publico 2009, 26(5):440-446. 

Malta DC, Sardinha LMV, Mendes I, Barreto SM, Giatti L, Castro IRR, Moura L, 
Dias AJR, Crespo C: Prevalence of risk health behaviors among 
adolescents: results from the National Adolescent School-based Health 
Survey (PeNSE). Gen Saude Coletiva 2010, 1S(Supl 2)3009-3019. 
Tassitano RM, Barros MVG, Tenorio M, Bezerra J, Florindo AA, Reis RS: 
Enrollment in physical education is associated with health-related 
behavior among high school students. J Sch Health 2010, 80(3):1 26-1 33. 
Pearson N, Andrew A, Stuart B, Trish G, Charlotte E: Patterns of adolescent 
physical activity and dietary behaviours. Int J Behav Nutr Phys Act 2009, 
6:45. 

Micheli D, Formigoni MLOS: Drug use by Brazilian students: associations 
with family, psychosocial, health, demographic and behavioral 
characteristics. Addiction 2004, 99(5):570-578. 

Shan XY, Xi B, Cheng H, Hou DQ, Wang Y, Mi J: Prevalence and behavioral 

risk factors of overweight and obesity among children aged 2-18 in 

Beijing, China. Int J Pediatr Obes 2010, 5(5)383-389. 

Strauch ES, Pinheiro RT, Silva RA, Horta BL: Alcohol use among 

adolescents: a population-based study. Rev Saude Publico 2009, 

43(4):647-655. 

Zanini RR, Moraes AB, Trindade ACA, Riboldi J, Medeiros LR: Smoking 
prevalence and associated factors among public high school students in 
Santa Maria, Rio Grande do Sul, Brazil, 2002. Cad Saude Publico 2006, 
22(8):161 9-1627. 

Farias-Junior JC, Nahas MV, Barros MVG, Loch MR, Oliveira ESA, Bern MFL, 
Lopes AS: Health risk behaviors among adolescents in the south of 
Brazil: prevalence and associated factors. Rev Panam Salud Publico 2009, 
25(4)344-352. 

Horta RL, Horta BL, Pinheiro RT, Morales B, Strey MN: Tobacco, alcohol, and 
drug use by teenagers in Pelotas, Rio Grande do Sul State, Brazika 
gender approach. Cad Saude Publico 2007, 23(4):775-783. 
Park YD, Patton LL, Kim HY: Clustering of oral and general health risk 
behaviors in Korean adolescents: a national representative sample. 
JAdoles Health 2010, 47(3)277-281. 

Richter M, Erhart M, Vereecken CA, Zambon A, Boyce W, Nic Gabhainn S: 
The role of behavioural factors in explaining socio-economic differences 
in adolescent health: a multilevel study in 33 countries. Soc Sci Med 2009, 
69(3)396-403. 

Richter M, Vereecken CA, Boyce W, Maes L, Gabhainn SN, Currie CE: 
Parental occupation, family affluence and adolescent health behaviour 
in 28 countries. Int J Public Health 2009, 54(4)203-212. 
Ramchand R, Elliott MN, Mrug S, Grunbaum JA, Wlndle M, Chandra A, 
Peskin MF, Cooper SP, Schuster MA: Substance use and delinquency 
among fifth graders who have jobs. Am J Prev Med 2009, 36(4)297-303. 
Anteghini M, Fonseca H, Ireland M, Blum RW: Health risk behaviors and 
associated risk and protective factors among Brazilian adolescents in 
Santos, Brazil. J Adolesc Health 2001, 28(4)295-302. 
Sallis JF, Prochaska JJ, Taylor WC: A review of correlates of physical activity 
of children and adolescents. Med Sci Sports Exerc 2000, 32(5)363-975. 
Nelson MC, Gordon-Larsen P: Physical activity and sedentary behavior 
patterns are associated with selected adolescent health risk behaviors. 
Pediatrics 2006, 117(4):1281. 

Marshall SJ, Biddle SJH, GorelyT, Cameron N, Murdey I: Relationships 
between media use, body fatness and physical activity in children and 
youth: A meta-analysis. Int J Obes 2004, 28(10)4 238-1246. 
Pearson N, Biddle SJH: Sedentary behavior and dietary intake in children, 
adolescents, and adults: A systematic review. Am J Prev Med 201 1, 
41(2)4 78-188. 



47. Carson V, Pickett W, Janssen I: Screen time and risk behaviors in 10-to 
16-year-old Canadian youth. Prev Med 201 1, 52(2):99-103. 



doi:1 0.1 1 86/1 471-2431-1 2-1 30 

Cite this article as: Barbosa Filho ef al: The prevalence and correlates of 
behavioral risk factors for cardiovascular health among Southern Brazil 
adolescents: a cross-sectional study. BMC Pediatrics 2012 12:130. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www. biomedcentra I .com/su bmit 



o 



BioMed Central 



